Interferon regulatory factor-1 down-regulates cytokine-induced IP-10 expression in pancreatic islets.
Interferon (IFN)-gamma acts synergistically with interleukin (IL)-1beta and tumor necrosis factor (TNF)-alpha to activate isoform of nitric oxide synthetase (iNOS) gene expression, induce apoptosis, and impair glucose-stimulated insulin release (GSIR) in pancreatic islets. This effect is an important mechanism of islet dysfunction in models of pancreatitis, type I diabetes, and islet allograft rejection. We tested the hypothesis that transcription factor interferon regulatory factor (IRF)-1 plays a regulatory role in both this cytokine-induced islet injury and cytokine-induced gene expression for chemotactic chemokines. Isolated islets from wild-type (WT) or IRF-1(-/-) C57BL/6 mice were cultured in a mixture of IL-1beta, TNF-alpha, and IFN-gamma +/- the iNOS inhibitor L-NMMA. The following end points were assessed: i) GSIR; ii) rates of apoptosis; and iii) gene expression for iNOS, IRF-1 and inducible protein (IP)-10, monocyte chemoattractive protein (MCP)-1, macrophage inflammatory protein-1alpha, and macrophage inflammatory protein-1beta. Cytokine-treated WT islets demonstrated an increase in IRF-1 and iNOS gene expression, inhibition of GSIR, increased rates of apoptosis, and increased gene transcription and protein release for IP-10 and MCP-1. Cytokine-treated IRF-1(-/-) islets demonstrated relatively less iNOS gene expression, preserved GSIR, reduced rates of apoptosis, and a more marked increase in transcription for IP-10 and MCP-1 and in IP-10 protein release. L-NMMA-cotreated WT islets were completely resistant to cytokine-induced dysfunction and apoptosis but demonstrated the same degree of cytokine-induced chemokine gene expression as cytokine-treated WT without L-NMMA. IFN-gamma, IL-1beta, and TNF-alpha in combination induce chemokine gene expression in pancreatic islets. Transcription factor IRF-1 mediates cytokine-induced islet dysfunction, apoptosis, and iNOS gene expression but down-regulates IP-10 gene expression.